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L (10%)For也e reactions, A + B • c andA+2C • D + 2E, only A and B are pr自四t initially. F血d也eminimum

numb叮 of rnfferential eq阻tio自由at w沮I give the composition of也e mixtu扭曲 a function of time. 

2. (10%) Two id個世cal plug flow r目ctors 缸e used to 回虹y out two gas-phaser目ctors sep缸ately:

(a) A• 2B 

(b) A• B 

Th田e two r閏ctions have the same rate cons組成阻d也e f自d conrntions 缸e the s自由姐也目e two r閏ctors.

Without deriving祖y design eq阻tion, how do you judge which r回ctor will achieve the high叮 conversion.

3. (10%） τbe gas phase d自omposition of formic acid, 

HCOOH• H20+CO 

is studied旭a plug flow r目ctor. In one m且，也e space velocity 1.29 (liters feed at STP) I (min）（此前 ofr閏ctor

volume)r＜自ults in a conv＇叮sion of 60% wh阻 S個rt血gwith pure formic acid. The reactor operat自 at 150。C阻dl

a旭. The r目.ction rate is first order with k = 2.46／：血in What 摳出e actual residence time? 

4. (a) What conrn丘ons should祖 id閏l plug flow r田.ctorσ＇FR) follow? How to achieve it in the r且ctor design 祖d

operation (5%) 
-’ 

(b) What conrntions should an id閏l co且tinuous-stirred r＇目ctor (CSτ'R) follow? How to achieve it in the reactor 

d田ign血d operation? (5%) 

k, k, 

5. For 也e elem en個ry liquid phase reaction A • B • c inaCSTR wi也 feed con領旭sonly A, 

pl扭曲 derive 祖dplot:

(a) Concen甘ation profile ofB. (7%) 

。） Sel目tivity ofB to C, as 缸nctions of space timeτh a CSτ'R. (8%) 

(c) How do you det回四ine the feed rate vo 旭 order tom血泊垃e 也e selectivity of B to C? (5%) 

6. The gas phase irreversible r個ction

A+B 一多 C

is elementary. The 血.tering flow rate of A is 10 moll:凶且 and is equal molar in A and B. The entering concentratio且

of A is 0.4 mol/d血3. k=2 dm3/mol·min阻d To=500K 

(a) What is the CSTR reactor volume n自由S缸y to achieve 90% conversion? (10%) 

。＇） What PFR volume is n自由S缸y to achieve 90% conversion? (20%) 

7. (10%) A reversible exoth前mic reaction n品ds to be carried out in continuous-stirred tank r回ctors. The h閏tof

r田c世on should be ma且aged.

(a) Expl血血泊po瑚nce of temperature con仕oiling.

。） Raise 也ree practical methods to do 也ejob，血d且plai且 how it works. 




